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(57) Abstract 

A protein having the activity of in^jarting a nonsensitivity to lysozyme to a lysozyme-sensitive microorganism belonging to 
Corynebacterium glutamicum; a DNA encoding this protein; a recombinant vector containing this DNA; a transformant obtained by 
transferring this recombinant vector to a host cell; a bacterium having a sensitivity to lysozyme in which the activity of the above protein has 
been inactivated; and a process for producing an amino acid by using this bacterium. 
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m m m 

V ^-/-f^-r A • ^ ( Corynebac t er i urn g 1 utam i cum ) 

Mdt (#<2r¥ 1 - 2 9 5 5 5) ^5 J: O^'i^^u^ ^ y<Dmm. (#<&BS 6 2 - 4 9 0 
3 8) izm^^hii. ttz'!i^nU^W^\'^Uir^fzisb(D^± (#rjgBS5 8-5 6 
6 7 8) t LTfflu^JbnTt^^o 

{i> ^^ifSe^J^fflv>T^'fe'»:ti^ >^^tc^M^a»AL. tL/z^<7)4';6- 
'b v'^ - i^ /i^tt'^M^Ii ^ iiif^-r 'S. J; o T m% ^fix\^^^ (#^Bg 6 

2 - 4 9 0 3 8 . #4^r¥ 1 - 2 9 5 5 5 . #§BBa 5 8 - 5 6 6 7 8 ) o 

J':j.t<7) (1) ~ (19) izm-t^o 

^r7- K-r^ DNAo 
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;s DN Ao 

(3) SE^iJ^^ 1 -r'7i^$tt^Jt^»@e^ij7&-'b^j:^ DN A. t t^j (±S£^iJ#^ 1 

(4) FERM BP-647 9 ^ fi^ ^ 7. I h'iZ^tils t^^oh'J 

'^^1*1^ 10 0^ g/m 1 v'5^-Aic^^s$f±^##-t-^ffiti=^r^i-^® 

a^t^^b^. (1) - (4) (7)V^-rtL7i)-i;|a«^cODN Ao 
(6) DNA7!)^~3 ^-^^^'^7^ •^^JR^-^'^^^^^'^^**^!^^^'^^*^ 

~ (5) Ov^-f :a7i;^lc|am<^)DN Ao 
( 7 ) DN A7!)^~3 'J ^ws^^ 7^ A • 5 ^ tiMi-^!^i^t?fi*<^D N 

A-tr*)^ (1) ~ (5) (7)v^-f tL^i^Hlfi^'^D N Ao 

(8) (1) ~ (7) (7)v^-rtL;6-mE®<7:»DN A^^^ LT^^e^a^;!^^ 

(9) (8) <;)a?^x.^i^ ^J' ^"^^^^^^ff^K^^^^o 

(10) nm^^2X'7f<^fi^r < ymm^i^m-r^hm&n. ttzitm^m^ 

(11) @s^ij§-^2x-7]^^tL>i>T< ymmnt 6 o%j':i,±(7D^aiB]'ii^^-r^T 

^ y m@£^'J^^<^. ^^^^ '>> ^-^-^'^ 'J A ■ ^^'-'i'^ ^ ^ A<7)'J v'^- ASf: 
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■t^^mm^ 10 0// g/m 1 <7)'j v'^-Atig^is^i4$r##-r'i.fS'a^^-t 

'^SSKt?*^. ( 1 0) S ( 1 1 ) t^lEKose^o 

(13) (10) IEm<7)?F^g$Ei^^^J#*tcJt« L. Jttt^ffU (10) - ( 

(14) (10) -(12) (7)v--rtt^>tCfSm<7)|ia®75^-:ti-^r§t§^^-/S1-4 

(15) Vk^W±-\'^^-t ^ (10) ~ (12) (D\^^-rixi}-\zUm.<^M&%.^ 

3- K-r^jtfET-t^^^^^2»Ai-^> (14) fBmco:^vio 

( 1 6 ) *Hl«7ii^'3 'J 7" V AjmJRi-afS^^!^T-*;2>, (14) tfz\<t 

(15) l£m<^:^-^o 

(17) (14)~(16) (D\^^^M^KtZWL(r>-)jm\::.^^nhfi^mmo 

(18) (17) iem<^*iBm=^:^%t;±t« L. i^mm^izT ^ ym^^jk 

(19) T 5 y 5 yW.tfz\iy 5 >T'^)^ (18) ffi^«o:;^-^o 

v'^-A^^is^i4^##i-^fi&'i4^^r^geg=^r 3- k^- 

^ -S* o 

^ /c. :$:|§0^(7)DN Ai: LTfi. :^§^mcom&^d^ ^ ~ Ki" ^ D N A .h >^ h 
^%0.§tli3V^T rx h > VOL > h ^^f^Tt:vN^ -7''; ^J'M XoItgj^DN A 
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T. n n - - . 7*'; r^-fe'- V 3 - ^ • ^^ -f -If- v a 

>-<Sab'2) -r^rn y V^^^ f) ^-f -if- v a >-^^=^ffli/^>?> <h J; 

A'^Si^'fkL^^cT ;U^-^fflv^T. 0. 7-1. 0 M(7)J^^k:^ h 
T. 6 5t:t:vN^ 7''; ^^-fe'- V 3 >^1f oTtf^. 0. 1 - 2 f&iitJt<7) s S C 
( 1 ^iSJS<7) S S Cv^m^^a^tix 1 5 OmMJ^^b-:^ h A, 1 5 mM 
h 'J ^ A J; =^fflv>. 6 5 ^ 

^.hCJ: 89 ra^-el: ;5> DN A ^*)tf ^ >! t y^^'T-^ ;5)o 

^^'f "7*^ ^"'I'Hf— > {i. Molecular Cloning, A Laboratory Manual . Second 
Edition, Cold Spring Harbor Laboratory Press (1989) {^XT . — 
• n — > ^'HziKS^ B&t') > Current Protocols in Molecular Biology, John 
Wiley & Sons (1987-1997) (Jl^T. iJ]^^ V ■ y'u h =J-;i'X ■ ^ y ■ 
a. -7 — • ^"^^ :^ o V — t Hg--t") ^ DNA Cloning 1: Core Techniques. A Practical 
Approach, Second Edition, Oxford University (1995) ^ tlfSfc ^ tLT v> ^ 

/N-f -7*1; XpIfgj^DN A t LTJr#a<jtc{i. Se^iJS^ 1 -tr^^^tt^g.:^* 

ffi^ijt^^'^ < <h ^ 6 o%ix±(Dmm^^^-r^DNA. l< tis o%j':i.± 

tO^gjBj'tt^^-r^ DNA> ^hizUt L < 9 5 %i':J.±<:Offi|s]t4=^^i--2) D N 
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:^l/>h-ynhr7-;i/X--r>-^l/^^^--/N'-r:tov-, Proc. 
Natl. Acad. Sci.. USA. 79. 6409(1982). Gene. 34. 315 (1985), Nucleic Acids 
Research, 13, 4431 (1985). Proc. Natl. Acad. Sci USA. 82. 488 (1985)^ 

J: J? ^ - ^ ^^'-e § -h o 

75^^ c» * t t fz . se^ij^-^ 1 T 5 y mm t^i^^^j: < ti, q o% 
(1) m'^i^DNA^xv'm.^^'i^^^^'-<^mm 

3 V ^w^'^ -r 'J '^^.J^CJ^-r-S 'J V*^- A#^!S$t4^i LXli. 1 0 0 ;/ g 
;i 'J ^-^ ^ f- >; •> A • V )V ^ ^ ^ AT C C 1 3 0 3 2 K Y 9 6 1 

Appl. Microbiol. Biotechnol. 39. 318 (1993) tCf£«c(7):;^^il::t^o Titft-t ^ o 
^^B<7):^^ . 'B^ijx.fi'. Current Protocols in Molecular Biology. John 
Wiley & Sons (1987-1997) . Agric. Biol. Chem. 49. 2925 (1985) tCf^^o T. 

Affl^i^ ^-izwx-r^ ztizx^. u^x.^^^ ^ -^i'^m-t^ ^ ti)^x^ 

^ o 
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:hii(DXi)fikf\^^'ff\^i>m^^^^t±^Xh. pCGl (#^BB 5 7 - 1 3 4 5 

0 0). p c G 2 {mmns 8-35197) , pcg4, pcgii (v^-rn 

^#^HS 57-183799) , pCE53. pCBlOl ( v^-ftL ^ # ^Bg 
58-1 05999). pCE5 KpCE52.pCE53 [i/^-ft^fe Mol. Gen. 
Genet. , 196, 175 (1984)] > p A J 1 8 4 4 r^lBS 5 8-21619) . p 
H K 4 7-20399) . pHM1519 [Agric. Biol. Chem. . 48. 

2901, (1985)] . pCV35. pECMl [v^-T'ti^ J. Bacteriol., 172, 1663 
(1990)] . pC2 [Plasmid, 36. 62 (1996)] m^^mTr^'t ^ tii^X ^ h o 
(2) :$:^B^<7)DN A<7)pM 

^^<7):^?£ (#^BS 62-49038. 1 - 2 9 5 5 5 . 5 

8 - 5 6 6 7 8) ti?* ll.X'^m-t^^t'h^X^Zyo ^ <7) J; 9 ^t^^ftt LT(i. 
rr U Tws^^' X 'J i^ • ^^i:7AKY96 1 1 I* J: f; ^^1^ tt/j n 'J 
•r'J'^A.i^';P^$i:^AATCC31834tt(FERM P-5946) (# 
gflBS 58-56678) . KY9714 1*. KY11939 ^. KY1194 
0^. K Y 1 1 9 4 1 ^. vWirf ^./s^^ 7" 'J A • ^ ^ A AT C 

CI 3 0 3 2^J: t9^^l^tL^^K Y 9704 f*, KY970 6 =^f?iJ^f ^ 
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7 - 1 8 6 4 9 2 . #r?f1BH 58-56678>J. Bacteriol. . 159. 306 (1984)) . 
j.^^ h n.-KU-v 3 (#^W2 - 2 0 7 7 9 1 ) ^^f ^ ^ t-h^X' ^ 

^^t/t^SA-r ^ PltgT'^^ [J. Bacteriol. 172. 1663 (1990). J. 
Bacteriol. 178, 5768 (1996)] o 

0 0 g/m 1 v'^-A ^-^^-r^ L B^Wl L^-^^:' h h >; y h > (r-'-r y 

ntt®) 1 0 g / 1. (r-V y=i^±m) 5 g / U h U A 5 

g/1 (pH7. 2)]3*ffl^^. a'^20-39t:-r-24~72 BtF^l^tti- 

i; v*^-AS^t4!^^tJ{i> ^<7)^W>6^^?m^S$'tt<!: 'S^o-rv^;5>^>g-;i)^^$)^o 

fSrV^^-g-e^iftSlt (^J x. 3 4 ~ 3 9 *C) -e^i^WC § ^ V^o 
Cl^T) J: 9 'i^^twti. 'J y'-?^- A ^^^^f^v^i^llil^rfflv^T. 'JV'-5^-AiS$ 
tta^tJ*^'iiWt:'^>^v^7aS. ^iJx.f^3 4-39t:. «^^L<{±36-38t: 

i (7) J: d 'Sr tLXii. 3 'J ^> i!' -r >; A • ;u ^ ^ iJ' A K Y 9 6 1 

1 ^a^m^tlfz 3 :t>^^'^ -r A • ^5i^A KY9714^> KY 
1 1 94 ^^v^{in';^-^/-^i>f-'J'>A • ^-^l/^J'^^AATCCl 3 03 
2Wii y)^^^nfzKY 9704 ^. KY970 6 ^^^i^OTj^-T^^ C <h y^^'T' ^ 
-5) o 
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S [Proc. Natl. Acad. Sci. USA, 74- 5463 (1977)] v^fi 373A- D N A v 

MDN A^m<^3itf^^ ^-t LTfi. pBluescript KS(+) h ^ ^ V-y 

ttM) . pDIRECT [Nucleic Acids Research. 18. 6069 (1990)] . pCR-Script 

Amp SK(+) (>^ ^ 'J-y^±m) > pT7Blue {y j^y^md > pCR II (-f 

y\£YuV^ ynm.) . pCR-TRAP {V-y^^y^^ -ttM) a J; pNoTAT7 ( 5 -f 

1 J: i!/@E^iJ#-^ 3 -e^ ^ tL ^ Se^iJ =^ ^ D N A^ ^ * tf ;|> >! i 75^' 

Bfi^ij^-^ 1 -t:"^$tL^sE?y=^^-r^DNA^'K^i-;s.^vx $ v^^^-t^ 

L S 2 . 3 U ^-/■^iJ' xV'^A • iJ^'^l/^^^AKYQ 7 1 4/pHLS4^^^ 

#DN A =Sr^M<h LT. PCR'^ [PCR Protocols. Academic Press (1990)] 
tcj; 0 B6<3i:-r'?>DNA^ljtl#-r^Ci::^>^^§>S>o 

>^7^AX^±M8905S!!DN A'g-fiS;^e^^ffl^^Tjt^^^i-'& >l^t^J:f9gfi^i: 
i-;E,DNA^P$ii-^i t i-t:-^^o 
(3) ^%0>^<7)Sei®(7)Mit 

f?ijx.{drj':J.T<7):^^n J; . 2^^b;§<7)dn A^m±#ffl^f T'f§5i^-ti-T, M^-r 

i i: § ^ o 
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fp^(7)m.^^^''^^^X. ^^m(Dm^^^=J~- Ki-^DNA^te^tr#^i5eic 

■r^DNA^^^Lx^j:i>m.^^^^ ^ -amm^x^^mw^t^x^^ tm 

f&Sl^^' ^ - <!: LTii. -^Jx-if, pBTrp2. pBTacK pBTac2 (v^-TtL^^-'j 
>:?5r--r V^N-f Att J: i9TtJPS) > pKK233-2 (Pharmaciatt) . pSE280 (Invitrogen 
tt) . pGEMEX-1 (Promegatt) ^ pQE-8 (QIAGENtt) , pKYPlO (#^10358-110600 
) . pKYP200 [Agricultural Biological Chemistry, 48. 669 (1984)] . pLSAl 

[Agric. Biol. Chem. , 53, 277 (1989)] . pGELl [Proc. Natl. Acad. Sci. USA, 
82, 4306 (1985)] , pBluescript 11 SK(-) (Stratagenett) > pTrs30 [ Escherichia 
coli JM109/pTrS30 (PERM BP-5407) X. i9 Pi^] ^ pTrs32 [ Escherichia col i 
JM109/pTrS32 (PERM BP-5408) X^WiWi ^ pGHA2 [ Escherichia coli IGHA2 ( 
FERMB-400) X^mWi. J}f r?f1Bg60-22109l] . pGKA2 [ Escherichia col i IGKA2 ( 
FERMBP-6798) ir#r»1BS60-221091] , pTerm2 (US4686191. US4939094 

. US5160735) . pSupex. pUBllO. pTP5. pC194. pEG400 [J. Bacterioi.. 172, 
2392 (1990)] > pGEX (Pharmaciatt) . pET->X•7"i^ (Novagentt) , pSupex^ 
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X 2) . tac^n^-^-, lacTyyn^- let iyo^-^-(7)J:^t;A 
ij .i^'V- AM-^Sa^ytr^b-i) v-V (Shine-Dalgamo) K^iJ <!: ^ 

^t±lfflfla t tT(i, iv^'jtTM. -tr^-5^Tffi. /s-^;i^XS> 

Jg^iCJSi-^l^;^!^. ■^ljx.(i\ Escherichia col i XL1-Blue> Escherichia col i 
XL2-Blue, Escherichia col i DHK Escherichia col i MC1000> Escherichia col i 
KY3276. Escherichia col i W1485. Escherichia col i JM109> Escherichia coli 
HBIOK Escherichia col i No. 49. Escherichia col i W3110. Escherichia coli 
1^49> Serratia f icaria > Serratia fonticola . Serratia 1 iquefaciens . Serratia 
marcescens > Bacillus subtil is . Baci 1 lus amylol iquefacines . Brevibacterium 
immariophi lum ATCC14068 . Brevibacterium saccharolyt icum ATCC14066 . 
Brevibacterium f lavum ATCC14067. Brevibacterium lactofermentum ATCC13869 
. Corynebacterium glut am icum ATCC 13032. Corynebacterium acetoacidophi lum 
ATCC13870. Microbacterium ammoniaphi lum ATCC15354. Pseudomonas sp. D-0110 
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X-$>fHf^^-rfihm\^^^^ Mx.ti\ ti ^ A ^ :^ > ^ i>l5r^ 

[Proc. Natl. Acad. Sci. USA. 69. 2110 (1972)] . 7'oh^7;^h?fe (#^1 
8063-2483942) > tfzHGene, IZ, 107 (1982) ^Molecular & General Genet ics, 
168 . Ill (1979)mS^(7):^?i^^^tf ^ - t^^'T-^ 

m9^m^mmtLxm^^^m^i=-i±. ^m.^-^ ^- 1 lx. mx.i^. yepis 

(ATCC37115) . YEp24 (ATCC37051) . YCp50 (ATCC37419) $>n' ^ Z t-^^X 

§ -S) o 

PH05:7°n^-i5^-, PGK-/o^-^-, GAP-7°a^-:5^-, A 
DHyn^-^-, gal iT'n^— rJ'-, gal lOyn-t-^-, - h v a ^7 

, MF^fl ■7°n^-i$'-, CUP IT^o ^- ^ -^=|r*tf ^ i 

^silfflflSi: LT(i. * n 5 -t^^JS. ^ ^ n ^ -fe x W,, h 'J x 
n>Jl, sj. ^ — < ^ :^ M ^ M -f ^ U > M . Saccharomyces 
cerevisiae ^ Schizosaccharomyces pombe^ Kluyveromyces lactis ^ Trichosporon 
pul lulans ^ Schwann iomyces al luvius ^ ^ ^ if ^ Z. t i}'^X- ^ ^ o 

\^^-rtii>m^^^ ^ t ^^X § . f U X. li\ l-- ^ h n U - -> 3 > v£ [Methods. 
Enzymol.. 194. 182 (1990)] . 7.-7iny^Xh-^ [Proc. Natl. Acad. Sci. 
USA. 84. 1929 (1978)] . I^^'J^-^^S [J- Bacteriology. 153. 163 (1983) 
] . Proc. Natl. Acad. Sci. USA. 75. 1929 (1978)HB©^:^v*^^^)tf >^ - <!: 
^^X § ^ o 

m^mm^^^^t Lxm^^^m^^Kii. ^m^^ ^ - 1 lx. m^i^.pcD 

NAI. pcDMS (7 :^ vtt J: 0 TtTiS) . pAGE107 [# T^B ¥ 3-22979 ; 
Cytotechnology. 3. 133. (1990)] , pAS3-3 (i|f^1¥ 2-227075) . pCDM8 [Nature, 
329 . 840. (1987)] . pcDNAI/Amp (Invitrogentt) . pREP4 (Invitrogenti 
) . pAGE103 [J. Biochemistry, 101. 1307 (1987)] . pAGE210^ ^ * tf C <!: 
ij^X^^o 
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^Ztt^-V'^. h ^ :*'n r> ^ (CMV) (DIE (immediate early 

) 3lfKT-<7)-7°n^-^-, SV40<7)^;DS^yn^- ^ 1/ h n -i/ ^ ;i/ X (7) T'n ^ 
^ ^5^ nf-:t^-«^ >-7°n^-^-. t - h v a ^ -/n ^ - ^J' - , SR 
a ■7'a^-i5'-^^*tfSi<l::*'''e^^o t: h C M V<7) I Eitfr?-t7)a. 

m±mm.t LT(±. H h<7)#fflfls-eab'i)^-7;wys^ (Namaiwa) mm. ■^)^(Dmm 

^BS63-299) mi:^<'f^^ti}^X^^o 

tLfi'v^-r ^ ^> ffl ^ ^ ^ . ^ h n 4^° - -> 3 > [ 

Cytotechnology. 3. 133 (1990)] > >m.:>3 )^ ^ ^'^ (J^§fW2-227075) > 
^) Ti-'y x.^ B [Proc. Natl. Acad. Sci. USA. 84, 7413 (1987)] ^i:^ 

Zy • ^ ^ J2. — • /s -Y D V — , Baculovirus Expression Vectors, A 
Laboratory Manual, W. H. Freeman and Company, New York (1992) ^ 
Bio/Technology. 6, 47 (1988) ^ tlfS® ^ tL/c:;^-^^; o T . ^y^^^M^^ 

M:^St^i3V^Tfflv^ ibtL;5>itf5T-SA^^ ^ - i: LT{±. '^O^tf. pVL1392. 
pVL1393. pBlueBacIII ( t tUnvitorogentt) ^^M' h Z.>iii-X%^ h ^ 

(Autographa californica nuclear polyhedrosis virus) ^ ^ffl i/^-S C <}: § 
•2) o 

^Alffl^ LT(i. Spodoptera f rugiperda <7) jpp^^lljjja t;- ^ ;g) Sf9. Sf21 [ 
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Baculovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and 
Company, New York (1992)] . Trichoplusia nl(D m ^m^X' ^ ^High 5 ( 
Invitrogentt) ^i: ^ ^ t-f)^'X' ^ ^ o 

^'{^ (#^^2-227075) . i; .-J^" -7 jn >- 3 >' [Proc. Natl. Acad. Sci. USA, 
84. 7413 (1987)] h^f i> ^ i^^^X ^ ^ o 

•fu^-'^-t LT{±. mmmu^x^mx ^ :b i,(ox^fi^t\^^-rfi<Dh(D 

^m^^Xii < . m^^t. V ^7 ^ ^ ^ )\^:^ (CaMV) <7)35S-/o^ 

4 1 yn^- ^ -m^^if^ z ti}^x^^o 

^^X § -5) o 

tLff v^-f tL^)fflv>;g> ,h 75^~-e § . m^^^. r ^'u;^'^^^)^ U ( Agrobacterium 
) ^fflv^^:^i* (#rjaBS 59- 140885. #§38860-70080. W094/00977) . .x i> h 
n.-Klx- V 3 (#^TBB60-251887) > ^ <7 )Vif y (ilfST-f^) ^rfflu^ 

(#M^^2606856, #11^^2517813) m-^-^^f ^ ^ hij^X ^ ^ o 

zt ^^x # ^ o 
^ v> {±iiii75^'#j[jn ^ n e « ^ # ^ - ^ >i>''-e # ^ o 

mmizm^^hfl^M'^(DljmiZVt'oX'n^ Z t:/)<X^^o 
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^(Dm<7)^mmit^W. ^J:hXf1>l. ^7^h>. l^-x^;^, ^^jh^;^, n 
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^ ^ ti X ^ RPMI1640 ip itfe [The Journal of the American Medical 
Association. 199. 519 (1967)] . Eagle(7)MEMJ$ Ufa [Science, 122. 501 (1952) 
] . V}\^^ y neSciSMEMtSUfa [Virology. 8. 396 (1959)] . 1 9 9tf % [Proceeding 
of the Society for the Biological Medicine. 73. 1 (1950)] ttziiCLfih 

a#pH6~8. 3 0--4 0t:. 5%C0 2#^T^<^^f^T-ei ~ 
7 Bm^^T^o 

-f^ffl ^ tLT ;S,TNM-FH^^ ( Pharmingentt ) , Sf-900 II SFMt^itfa (Life 
Techno logiestt) ,ExCell400sExCell405(i'^-t"tL^ JRHBiosciencestt) > Grace' s 
Insect Medium [Grace. T.C.C.. Nature. 195. 788 (1962)] m^^^ ^ ti)'' 

a#pH6-7. 2 5 ~ 3 0 t:^-<7)#f^T-^\ 1~5BPb1^t^o 
LTti, — ^izitm^ fix • T y V ' 7.^7 

h (White) J#itfa> ttzii^tih^m^:^t-^i^ y . mm^-)^ 

^WMx^fz^^m^km^^^ zii-b^x^ 

il#pH5-9> 20-4 OX:(D^\^yXZ- 6 0 Bfmino 
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~ )l^V y htD^j-m [J. Biol. Chem. , 264. 17619 (1989)] . ry (7y:fj'^ [ 
Proc. Natl. Acad. Sci., USA. 86. 8227 (1989). Genes Develop. , 4, 1288 ( 
1990)] > ^ 7t(±Jjf ^W5-336963. #^W6-823021l^m£m<7):^vi^mffli-'2> i 

tfz. #^W2-227075{i|S«^n-Cv-^:^-ftt;jSi:T. vHKn^^Sx^ 

mAB^m'^m^^fzm.m'?-mm^^^mmLx^mm'^±n-^^^ zti^x^^. 

(4) 'J V"^-AS^'14=^^i-^lffl®<^<'^S^ 

16 



wo 00/14241 PCT/JP98/03981 

^f^ifctJ^^T'^^L^IS^yO^-e^ '^v^y^ X ^ K<!:LT{i. pSUP1021 (J. 
Bacteriol. 178. 5768 (1996)) > pHSG 2 9 8 (Sffiitttfi). ^iJ^M^hfi 

o 

^v^u-r^o \'^mLfzm.-^^i^-f^ K€rBg«^Ji^ff'tc#AL. Miai^^fr- 

5 K^^-fe^±<7)+@|5]|iJtH#A1-'?)o S/Jti. mm.-^^W-fy 7 ^ Kt;#A 
^ tL;^>: D N A O-glS S tz ^ ^'fe#±<7)^B[^fiit <!: gm-T o 

ti. e3z:fIM7!)^ia^S'SfJ^."C~*)^7°7 7> ^ K pHSC4. pHSC22. pHSC23 (v^-ftL 
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ii^^m^ 7-203977) m^^^ifhtl^o 

57-1 86492. ^fjaBS 58-56678. J. Bacteriol., 159. 306 
(1984)) . oiU^ h D.-J^-l/- V 3 ym (#F?f1¥ 2 - 2 0 7 7 9 1 ) m't$>ifi> 

/s-^ -r AJStcMi-^l^^t/t^jSA-t-S) -r t ^ (J. Bacteriol. 172. 

1663 (1990). J. Bacteriol. 178. 5768 (1996)) o 

fzifXD^ikt L-C{±. 1 - 8 0 0 /^ g/m 1 > 3-1 00;/ g/m 1 

[^^'i^ h h 7° h > (-r* Y -7 =fttM) 1 0 g / U ^©J-^x (t-V 7 n 
ttM) 5 g / K i^'fb:^ h';'^A5g/l (pH7. 2)] 1^(7)^:^ ^ffl v> ^ 

y h > (t-V -7 ^ttM) 10 g/ U (t-'^ 7 nitti^) 5 g/ U :^ 

'fk-^h';'7^ 5gxi (pH7. 2)]. mum^mz^) V^-M.-^^:^-^ 

18 
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-ri&m(D 'J V'^-l.^'^m-t ^^M-/}^m^'hti. fijx.{^ 0 . 5-50// g/m 

^ o 

-^ta^^. mmm^ . ^.m^. r \ jm. ^ ? 

> =^ ^ #^-r -g-jjK i (i^^^^^itil i3 T . ^i^^6^]|^#T. 7ajt> 

^^?Jgi:L-C{i. -J^^h-x, x^^^n-y^, )\^ Y 

- X . . -r > y - X . -fe □ - . iP5 •!& . i^^ ftn tR 53^ M ill . m^ta }^ 
(Oi^i^VC^. ^^'} T )\^ ^ - •7-v-;i/^, |tS^^> It 

X , m - > X ^ - -7° :^ - . :^ -t" -f > ?JU 7K » J9I if^ . 7 v ^ ^ 
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e iS' 5 > . T 5 7 ^ fi . -f^ ffl i- ^ i^itil <7) M « . mmWti: t\.Z ^ 
a# 20~40t:. 1~5B PbMt 0 o 

in 1 {i. 1^4 k b<7)#XDNAilfM-twOV^T^I>5r(7)^^-7°^7. 5 K^f^^L, 
=3 ^^^^^ T- A • ^';Ui5' ^{7 l^YiY ^ 7 1 4 ^co >; V-?-- AJS$t4<7);fB^ 
^l^^^f •:?;^>:$§:i:^^L7^cIll-e^^o p 1 a c {i. ^ - p C 2±t;^fti- 

^ h -/n-^e- ^ -(Di^Lm^TF-to +{i 'J v'^- AlS^tt^^BM-r^ - 

;5> ^ t =^^i-o ^^4 k b <^tf ADN A»fM-<7)^iEB&C0^JI5g^^MllIi3 

J: -T-v :^ ^^"7 A (ORF) (7^itLmtyj]a]^m^i<z7jk-t ^ 

^-(pHS G 2 9 8) .^M<D^^\iX'ORF (Di<Lm.t1j\^^7fk-ro -f^ 4 

i-:!. T I - 2^ % 0^ <7) ^li^ij 5: TP -r o 
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^MMl r; i; ^wN'i? -r A • ;U ^ 5 A K Y 9 6 1 1 1*<7)^'fe#:D N A <7) 

mm 

3 'J :T>/^ i^ 7" 'J A • iJ^'^l'^ ^ ^ A K Y 9 6 1 1 1 0 m 1 <7)L ' 

1%, d'-xh^^xh^i^h 0. 5%, o . 5 % ^ ^' 

;i.rj-7. 0. 1%. ^75> 20// g/m 1 . pH 7 . 2) HfilffiL. 3 0 1: 
MB'f^^^TEM^m [5 OmM h Xil^. 5 0 mM J^-?^ 1/ > v T < > IZgg^ 

m(EDTA) . pH8. 0] ^m^^-c^mk. s 0 0 I (DmmmmKmm 

Lfzo B'MWifi^. 5 0 m g/m 1 <7) Wf--Av#?W^ 4 0 U 10 mg/m 
1 (D RNase A'^?^^ 2 0 // 1 v35in L, 3 7 VX^ 1 mmKfZ^^-^fZo KlZ^-m^ 2 

0 % Kx'v ^I'^^m:^ h 'J ( S D S ) 20 1 v^Jn 7 0 t:T' 1 Btr^l 
Rj^:.^-ti:7to 2 0 m g/m 1 <75yn7"-r --t' (Proteinase) K'^vS?: 2 4 /« 

1 v^sJnL, 5 0 "C-e 1 ^mKfZ^^-^fZo Proteinase K'^fg^Sr 2 4 fi I v^jJD 

L> 5 0 t:T' 1 ^rsmiS^-it/^o t^i^tL/cRjSmtc, mM<7)y y - fu^iju^ 

xmW^^. 4 "C T' 1 B^fe JS[g t . DN A^^TlcetcJtJjm L. 7K«^[l]i|XL;^Co ^tK 

3 0:^PBlJdimL, 7Km^my.LfZo I^TK/it; 2 j^tc^^^ y 
tot. Dt^ Ai:it^^^fZo nhtifzit^m'^ 3 0 0 // 1 <7)TEM^fiv^ ( 1 0 
mM V')^^m. ImM EDTA. pH 8. 0) iz^ML. m^^^DNAtL 

xm^^fzo 

l xm^Ltz^^i^D-N AO. 5;/gh-7°^7>5KpC2 O. 5 fx g 
h ^ E c o R I -etJOKfft^. ^ ^ -5^'- V 3 > ^ h (^rSitthi^. TaKaRa DNA 
Ligation Kit ver. 2) ^fflv^T. 1 6VXI ev^mmmKJA^^i^n^fZo 

l^iS^RtL^-fR^fflv^-C. 3 V :twsi5'7^'j •>A-i5'-;i'^5^AKY97 14;t* 

^^ix^i^- . ^u-^y^-mz.mi^mm(Dijm^m^^xfi.n^mL. ky 
9 7 1 4W<D^^:b^'iMLmm'§:^.x^^ t^-nfin^mmLxMn^^^'^MiiK 

21 



wo 00/14241 PCT/JP98/03981 

(L' 5%m^^1]W^tzi><D) \Z-m^L. 3 7 r^^S Bfal^ft 

#ibtL/j3 o^-{±v^-rtL^ . 1 0 0 // g/'m 1 >; Vf-- A ^^T^i"^ L' 

vX^ KpHLS2i3i?/pHLS4Co(/^T. (DmM^^M^ Lfz t 
\^^-rti(7)-f'7 :^ K ^ . X^ KpC2(7)Ec oRI SSfiilc. n 'J ^w'?^' -f 
A • iJ'';u^ ^ Aai5^<7)|t>4 k b <7)l5] — COD N AK(f>T->i'^l¥A t/^ffji^^ 
LTv^fco pHLS2i3J:LKpHLS4 Ui3 if A<7):^ifi](i -?-ti--e^tLitrfi] § 

k b <7)#ADN Aif>T-«7)DN A:^^SS?iJ^?*^L/co ?*^L/>:E c o R 
I 8 2 5 b p <7)jtaSSE5^iJ^@£^!J#-f- 5 JItfLtIzo C (?) <t 9 LT-^^L 

;t:^*@e^ijc{±, a£^ij#-^2 (c^^tL^e 4 or i ym.n^(r>T < ym.m^\^ 

zi-V-th^ SB^iJ#^ 1 ^l^$t^^J^SK^lJ75»-^^^^ 1 9 2 0 b p<7):t--7°> 
';-T-V>i^*-7^-A (ORF) 76^'#4£LTv^/-jo Jfcj^. K^J##ltC^^tL 
SS^iJ^-t 3 t^^^ tL;?>i^^Se?iJc7) 8 15- 2 7 3 4 #acOi^» 

K^|J#^3 lC^$tL^Jt^^S£^iJ:6-fb^^DN A^^Wi-^y^X ^ KpH L 
S 4 ^^ti-n 'j 'J • ^' )^ ^ ^ ^ A ( Corynebacterium glutamicum ) 

KY9714/pHLS4{i .PERM BP-6479^LT. 1 0^9^ 1 B #lt 
T'X«K^|!f^^^X^I^?MT5iF%p;r> S^lI3^fefei^o< TS 1^3 

(iiSIES-^SOS-SSee) t::^K^tLTi/^^o 

mnLfz-yy >^ < h'l,zWX^fifz^'0 4: k b c7)DN ASIfit ^fflv^T. -^-^lit^ 
v>a'^<7)iX^-7°^;^ 5 h'tri'^UL. 3 ;twN'^ 7" 'j A • 5 ^ A K Y 9 

ffiMt::t±, ±mx-W.lii^fifz 6 4 0 T ^ 7 ^a*:^^ '^jr ^ 1 9 2 0 b pOOR 
F ^^£4MX' ^^:it m^l mLfz (HI) o 



wo 00/14241 PCT/JP98/03981 

ifz. #^4 k b<7)#ADNAg[f>T-(^0 ^tllkbc7?EcoRI-SacI 
^BfWf)t=^X< p H L S 2 S^Xtf^'O 1. 4kb<7)EcoRI-KpnI 
m>ni:^< pHLS4 K^fflv^/j^alftiitl^OlS*. ^fe#D N A t c;)ffil5l» 

Z(DZtii. 1 920bp<7)ORF<7)^t,, 2kb£7)SacI-Kp 
n I m>^. -r^j:t>-^Mim^-^ l K7ji^fi^^&^^^\<^^ -^271~1593# 
g S -r'<7)@e^ij(;)4it;, n U ^ws-^ -r 'J A • ^ ^ ^ A K Y 9 7 1 4 'J 

1 i: mmcolj^i'^ r; X U A • ^ ^ A K Y 9 7 

1 4*<7)^'fe#:DNA^P^L/>:o IIW!I2 co, 2kbc7)SacI-K 
p n I Iff)t4•^;^ 3 i; T- U A • i^JU^ 5rJ'AKY97 14 W(D 'J V*-^ 

-AiS^tt^7)IF.Hi: 'Sr^^^^^'^fti'^ <5^^*nEt^»^v^T. 1 9 2 0 b p (T) 
OR F(7)N*7 0 - 7 7 T ^ y ^flJ^H^/^^-T ^ 6 gEa<7)DNA^^i 

U''|W)i:<N^335~342T5 / mHit W^-t" ^ Sd^iJ^-^ 5 fifiK^T) D N A 
^y^y 4 -r- t LXm^^r^ KY9 7 1 4l*c7)^fe^DNA^^M^ LTP C 
R ^^r-ofzo 

P CRfi, TaKaRa LA PGR Kit Ver.2. 2 ^fflv^-C. 9 4VX-l^m. 9 8 "C 

0. 8 k b <7)DN ASIf>T-^^ l^^-^ y- • ^ n - ^ > iJ'-^-KSl3fe|gc7):^v£ 
i^oTWm L. DN Attlf>1r=^llIl|X t/Jo DNASffK-^r S a 1 I i5 iC/S p h I 
xmmk. S a 1 I i3J;?/S p h I -etjUKffL/^yy;^ 5 Kp HS G 3 9 8 
MiattM) ^rg.-nL> ^ y— V 3 >^ v h (TaKaRa DNA Ligation Kit ver. 2> 

SSitttM) 1 6t:-ei enmM^^KJiL^'kn'ofzo f^RS-a=^fflv^ 

T-X >; T • 3 (E. coil) J M 1 0 9^ (X h ^ ^ v - >^±ii) 

23 
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0. 8kb<7)SalI-SphI ODN Attlfn-c7)ia«@e?iJ^?^^ L/jo mt^M 
2 T-K Y 9 6 1 1 ^J: ^WinLfzDN A(7)Mm-r ^mmt(Ditm^^7^fz^W^. 
K Y 9 7 1 4l*t:-{i. 6 4 0 T 5 7 m^S^i*^ ^ -2, ^ 6 g iUm^^Z) ^3 
-K-r-^.! 92 ObpOORF (SC^iJ^-^ 1) ^ 1 3 2 (7) h y' h y r > 
^=7- K-r^n K>j6^ TG G;^-ibTAGt3^^tT>/^>2, ^ ttmmtfzo 

HM^J 2 -e^# lb n/c 7°^ X 5 K p H L S 2 =^ . 3 'J /s- -7" i; A • 
5i^AKY96 11ct l9^2i^tL7^j V V*^- AS^tt^ATC 0 3 1 8 3 4^. 
KY 1 1939^. KY11940», KYI 1941^, iSiC/n'; :^ys^^x 
'J -^A • i>';Ui5' ^^AATCC1 303 2^ J; V)mm^fifzV y^-^-Ai^^H 
Y 9704 =1*. KY970 6 #a<7) 'j V'^ - A ^^t^^ tt-e'ti 

tihrnm^ p H L S 2 ^mXLXmhtifzMn^^^ii^ >; v'-9^-A =gr 1 0 0 

f^^r^l 92 Obp<7)ORFCctoT'; V'^ - A /^^l^^i^^aM ^ tL^ ^ 

=f ^-^•^'^T^'J -^A • 5i^AATCC1 3032^=t ^m^^^tifz') 

y'^-J^m-^n-WKY 9 7 0 4 ^i3 J:(/KY 9 7 0 6l*^fflv^-C, lf:tf->^ 

/Co 

K Y 9 7 0 4%i5ct t;='K Y 9 7 0 6^^. ^ti^'ti 1 0 m 1 L ' :^ltiltc 3 

ox:x2 Am^^mLx'i^^httfzmmmuo . sm i ^'-^i-n-x sog/ 

U (NH)2S04 3g/U mm 3g/U KH2PO4 0. 5g/K 
K2HPO4 0. 5g/UMgS04-7H20 0. Sg/l.FeSO^- 
7H2O 10mg/UMnSO4-4H2O lOmg/U t:":t^> 100 

24 
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(pH7. 0) (Dm.f&^^-t^^Mi 0 m \ ^zmmL. sovx'Asmmmm 

Lfzo 

KY 9 7 0 4^-e(i. 4. 5 g / 1 <7) ^ ^ >^<7)^ft75^ KY9 7 

|B] i:##-e«-e*>6 ATC C 13032^. i^t/tiK Y 9 7 0 4 1*j3 J: 
U^^K Y 9 7 0 emiZ^firitDH L S 2 ^3»ALT#<^tL/;ff^g^m^=^ffl>/^> 

_LBa<^*S^{±. ±ia<^ 6 4 0 T ^ yWM^-h-hti:^ 1 920bpcOORFll 

i3v^T'^^^S2i-r- ^ i > i^'^^^ =^i§f|J^c-^^i-^i#:te^c:Bv^•r^';^ 
^ife^?!) 2 T'ljt^fLfjDN Affi)f>i-=^S a 1 I :B J: r/P s t I T'^Sff L> 1^ 1 . 
2kbC0Sa 1 I-Ps t IlffM-^^^^-^^- - ^ u - ^y ^r^ZLmzUML 
(0-)^m-%'^xm%LtZo EllZLfjDN A t S a 1 I i5 J: tFP s t I T'^iff t 
/^•7°^>^ 5 Kp H S G 2 9 8 (^Sigtt^) ii^M-^-L. ^ v a > ^ y 
h (^MiittM. TaKaRa DNA Ligation Kit ver.2) ^rfflV^T. 1 6 1 6 B# 

mo:^-&Ht^oT :3 i; T- >; A ■ 5^AKY96 1 1 ^^?F^S$e 

m^fzo 

=^ljl^#L/jo TOL;^J^fe'f$:DN A^^Mt LT. T'^X 5 K p H S G 2 9 8 

& XTf-^fi^^S.^Un'k^'^ h M13 Primer RV(^?i^tttSi) > 

25 



wo 00/1 424 1 PCT/JP98/0398 1 

(D^^nm^i$'-^'hi>m i . e 5 k b (Dmn^fin^htifz. 

±U(0^^^lt^ pHSG298 75n*^1. 2kb<7)SalI-PstI <7)fl 
mt(Dm\s]mzX f). ^'fe#±(7) 1 920bp«7)OR F Km.^^tit. IS OR 
F7&^'^^^tL/j>r i: LTv^;g, (112) c 

Lxm.mLfzmm^mmwii^^i'^tii^. 12. 5 g/m 1 v^- 
A ^^m-r^L' m^^^^Mx^(D^^iimm^nf^:^^^fzo 

±t^<D'i^^l±. ^fe-ft^JiCO 1 920bpCOORF ^g^i^i-^ ^ t X^ ^jj^^ 

4 - AXffi^ij <7)ij£0^ : -^fiSc D N A 
SB^'J#-^ 5 - K-XMm<omM : -^^D N A 

6 - KTMm<j^mM : -^j^g d n a 
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=^ K-t^ DN Ao 
DN Ao 

3. SS^iJ^-^l -C-^$tL^J^*@E^ij7i>-'b^'5>DNA. S {iSS^U^-^ 
^tL^ DN A h 7. h > V > h '^^^^TT'^^-r -r ^^-^ X L. y^^on V ^-^-^^ 

4. PERM B P - 6 4 7 9 ic^^^ti^y^x = Ktc^^ tL, >6-omj 
#S^14*##-t-^Yg'a^^t-'S^e®^ 3- K-t^ DN Ao 

5 . n >; ^-s/^^^ T- 'J A • 5 A tc^-r^ v-^- AiS^t^l^^tft^ 

5 ^ A HJS L. 75^0 5 0 fi g/m 1 J':JLT<7) 'J v'^- A tc^$14=lr^-t^ 
10 0;/ g/m 1 (7) 'J v*f--AH^^iSS1?fe^#-^i-^r£14^^-r^S 

Sg-i:^^^. ltAt<<7)fEH 1 ~ 4 c7)v^-rn.^^nfem<7)DN Ao 

6 . DN A;*^'3 'J -r AJgHJl-r ^|^^J^fi^ft<7)D N AT'*)^!!* 
<7)laH 1 ~ 5 <7)v^-rtL75^lc|fii)c(75DN Ao 

7 . DN A7i>^~3 1; ;t^/^"^' -r 'J A • iTyv^' 5 A ^^^i^S5^«7)D N 
AT**;|)if >}t(7)|£H 1-5 c7)v^-rtL74>(ziEife(7)DN Ao 

8. iS^cOtaffl 1 ~ 7 Ov^-rtLTi-mam^OD N A^^W LT^Or^ffi^^x.^^ ^ 
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1 1. @£?IJ§# 2 T'^^tL^T ^ y ^Sfi^iJ t 6 0 %m±t7)+il5l'ft^^1-^T ^ 

10 0;/ g/m 1 v'-f--Atzi^iS$i4^#^-t-^r?^t4=^^i- 
1 3. if*<7)iEffli offi«feoB®$£^f$=^i#itiiU^« L. mm<^^i':^m^(7) 

1 4. if>tt(7)|EHi 0-1 2 <7)v^-rtL:;i)-tC|ett<7)M6K^^^i-^fStt^^M14 

1 5 . ^fefl^±ic^?^-r^ii*<^iEH 10-12 (7)u^i-'tL;{>-tcis«(7)geK^ 
1 7. ff>R<7)iEffl 14-1 6 ov^-rtL7i)-tcffim<7):^-^m: nnhti^mMo 
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PHLS2 ^ 

pJac 
pHLS2S ^—^ 

PHLS2K £1%. 

pHLS4 
pHLS4K 
pHLS4S 



EcoRI PstI 



mmmmmm 



1Kb 



if ADNA»f>t 



pJac 



plac 



plac 



Sail Kpnl SphI PstI Xbal Sad SphI EcoRI 

-J U \ III I 



— * 



— * 
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m2 



Sail PstJ Sail PstI 



1 


pHSG298 


1 




^^^lllllllllltlllllllllllllltlllf ■■till 
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P CRg4^ (1 - 6 5 k b) 



2/2 



THIS PAGE BUMK Iuspto) 



wo 00/14241 PCT/JP98/03981 

SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO. , LTD 

<120> Novel Gene 

<130> 1101 

<160> 6 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1920 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 1 

atgtgcggcc ttcttggcat attgactgca aatgggaacg ctgaagcatt cgttcctgca 60 

ctcgagcggg ccttgccatg catgcgccac cgtggtcctg acgatgccgg cacttggcat 120 

gacgccgatg cagcgtttgg attcaaccgc ctctccatca ttgatattgc acactcccac 180 

caaccactgc gttggggacc tgcggatgaa cccgaccgct acgcaatgac tttcaacggt 240 

gagatctaca actacgttga gctgcgtaaa gagctctcgg atttgggata tacctttaat 300 

acttctggcg atggcgagcc aattgttgtc ggtttccacc actggggcga gtccgtggtc 360 

1 / 13 
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gagcatctcc gcggaatgtt cggcattgcc 
cttgcgcgtg atcagttcgg catcaagcca 
gtgttctcct cagagaagaa gaccatcttg 
ggccttgata agcgcaccat tgagcactac 
acccttcacg cgcagatttc ccgcttggag 
ggcaagctgg aacagaagcg ttacttcaag 
ggtaaggagc aggacctctt cgatcgcatt 
catatgcgtg ccgacgtgac cgtaggctcg 
attgcgccgc ttgcaaagcg ccacaaccct 
cgtgaaggct actcggaggt cgatgtggct 
cacatcgtga agattgtctc gcctgaggaa 
tacttggatg atcctgtagc tgacccatca 
gcacgtaagc acgtcaaggt tgtgctgtct 
tacaccattt acaaagagcc gctatcgctt 
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atttgggata caaaggaaaa gtcgcttttc 420 
ctgttctacg caaccaccga gcatggcacc 480 
gagatggccg aggagatgaa tctagatctg 540 
gtggacctgc agtacgtgcc cgagccagat 600 
tcaggctgca ccgcaacagt tcgtccgggc 660 
cctcagttcc cagtacagaa ggtcgtaaag 720 
gcccaggtgt tggaggatag cgtcgaaaag 780 
ttcctttccg gcggcattga ctcaaccgca 840 
gacctgctca ccttcaccac cggtttcgag 900 
gcggagtccg ccgctgcgat tggcgctgag 960 
tacgccaacg cgattcctaa gatcatgtgg 1020 
ttggtcccgc tgtacttcgt ggcagcggaa 1080 
ggcgagggcg cagatgagct gttcggtgga 1140 
gctccatttg agaagatccc ttccccacta 1200 

2 / 13 



THIS PAGE BUNK (uspto) 



wo 00/14241 

cgtaaaggcc tgggaaagct cagcaaggtt 

cttgagcgtg gctccatgac catggaagag 

ttcgagcaga tgcaacgcgt tattccatgg 

actgcaccga tctacgcaca atcccgcaac 

gatctgttca cctggatgcg cggcgacatc 

aactcccttg agctgcgagt tccattcttg 

attccttacg atctgaagat tgccaacggt 

gagcagattg ttccgcctca cgttttgcac 

cgccactggc ttgccggcga tgagctgttc 

ggtactgaag atatcttcaa caagcaggct 

ggcgtgtcag atcattcccg tcgactgtgg 

atttttgtgg aaaaccgcat tgatccacag 

<210> 2 

<211> 640 

<212> PRT 

<213> Corynebacter ium glutarnicum 
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ctgccagacg gcatgaaggg caagtccctt 1260 
cgctactacg gcaacgctcg ctccttcaat 1320 
gcaaagcgcg aatgggacca ccgcgaagtc 1380 
tttgatccag tagcccgcat gcaacacctg 1440 
ctggtcaagg ctgacaagat caacatggcg 1500 
gataaggaag ttttcaaggt tgcagagacc 1560 
accaccaagt acgcgctgcg cagggcactc 1620 
cgcaagaagc tgggcttccc tgttcccatg 1680 
ggttgggcgc aggacaccat taaggaatcc 1740 
gtgctggata tgctgaacga gcaccgcgat 1800 
actgttctgt catttatggt gtggcacggc 1860 
attgaggacc gctcctaccc ggtcgagctt 1920 
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<400> 2 

Met Cys Gly Leu Leu Gly lie Leu Thr Ala Asn Gly Asn Ala Glu Ala 
15 10 15 

Phe Val Pro Ala Leu Glu Arg Ala Leu Pro Cys Met Arg His Arg Gly 
20 25 30 

Pro Asp Asp Ala Gly Thr Trp His Asp Ala Asp Ala Ala Phe Gly Phe 
35 40 45 

Asn Arg Leu Ser He He Asp He Ala His Ser His Gin Pro Leu Arg 
50 55 60 

Trp Gly Pro Ala Asp Glu Pro Asp Arg Tyr Ala Met Thr Phe Asn Gly 
65 70 75 80 

Glu He Tyr Asn Tyr Val Glu Leu Arg Lys Glu Leu Ser Asp Leu Gly 

85 90 95 

Tyr Thr Phe Asn Thr Ser Gly Asp Gly Glu Pro He Val Val Gly Phe 
100 105 110 

His His Trp Gly Glu Ser Val Val Glu His Leu Arg Gly Met Phe Gly 
115 120 125 

He Ala He Trp Asp Thr Lys Glu Lys Ser Leu Phe Leu Ala Arg Asp 
130 135 140 

Gin Phe Gly He Lys Pro Leu Phe Tyr Ala Thr Thr Glu His Gly Thr 
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145 150 155 160 

Val Phe Ser Ser Glu Lys Lys Thr He Leu Glu Met Ala Glu Giu Met 
165 170 175 

Asn Leu Asp Leu Gly Leu Asp Lys Arg Thr He Glu His Tyr Val Asp 
180 185 190 

Leu Gin Tyr Val Pro Glu Pro Asp Thr Leu His Ala Gin He Ser Arg 
195 200 205 

Leu Glu Ser Gly Cys Thr Ala Thr Val Arg Pro Gly Gly Lys Leu Glu 
210 215 220 

Gin Lys Arg Tyr Phe Lys Pro Gin Phe Pro Val Gin Lys Val Val Lys 
225 230 235 240 

Gly Lys Glu Gin Asp Leu Phe Asp Arg He Ala Gin Val Leu Glu Asp 
245 250 255 

Ser Val Glu Lys His Met Arg Ala Asp Val Thr Val Gly Ser Phe Leu 
260 265 270 

Ser Gly Gly He Asp Ser Thr Ala He Ala Pro Leu Ala Lys Arg His 
275 280 285 

Asn Pro Asp Leu Leu Thr Phe Thr Thr Gly Phe Glu Arg Glu Gly Tyr 
290 295 300 
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Ser Glu Val Asp Val Ala Ala Glu Ser Ala Ala Ala He Gly Ala Glu 
305 , 310 315 320 

His He Val Lys He Val Ser Pro Glu Glu Tyr Ala Asn Ala He Pro 
325 330 335 

Lys He Met Trp Tyr Leu Asp Asp Pro Val Ala Asp Pro Ser Leu Val 
340 345 350 

Pro Leu Tyr Phe Val Ala Ala Glu Ala Arg Lys His Val Lys Val Val 
355 360 365 

Leu Ser Gly Glu Gly Ala Asp Glu Leu Phe Gly Gly Tyr Thr He Tyr 
370 375 380 

Lys Glu Pro Leu Ser Leu Ala Pro Phe Glu Lys He Pro Ser Pro Leu 
385 390 395 400 

Arg Lys Gly Leu Gly Lys Leu Ser Lys Val Leu Pro Asp Gly Met Lys 
405 410 415 

Gly Lys Ser Leu Leu Glu Arg Gly Ser Met Thr Met Glu Glu Arg Tyr 
420 425 430 

Tyr Gly Asn Ala Arg Ser Phe Asn Phe Glu Gin Met Gin Arg Val He 
435 440 445 

Pro Trp Ala Lys Arg Glu Trp Asp His Arg Glu Val Thr Ala Pro He 
450 455 460 
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Tyr Ala Gin Ser Arg Asn Phe Asp Pro Val Ala Arg Met Gin His Leu 
465 470 475 480 

Asp Leu Phe Thr Trp Met Arg Gly Asp He Leu Val Lys Ala Asp Lys 
485 490 495 

He Asn Met Ala Asn Ser Leu Glu Leu Arg Val Pro Phe Leu Asp Lys 
500 505 - 510 

Glu Val Phe Lys Val Ala Glu Thr He Pro Tyr Asp Leu Lys He Ala 
515 520 525 

Asn Gly Thr Thr Lys Tyr Ala Leu Arg Arg Ala Leu Glu Gin He Val 
530 535 540 

Pro Pro His Val Leu His Arg Lys Lys Leu Gly Phe Pro Val Pro Met 
545 550 555 560 

Arg His Trp Leu Ala Gly Asp Glu Leu Phe Gly Trp Ala Gin Asp Thr 
565 570 575 

He Lys Glu Ser Gly Thr Glu Asp He Phe Asn Lys Gin Ala Val Leu 
580 585 590 

Asp Met Leu Asn Glu His Arg Asp Gly Val Ser Asp His Ser Arg Arg 
595 600 605 



Leu Trp Thr Val Leu Ser Phe Met Val Trp His Gly He Phe Val Glu 
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610 615 620 

Asn Arg He Asp Pro Gin He Glu Asp Arg Ser Tyr Pro Val Glu Leu 
625 630 635 640 

<210> 3 
<211> 3825 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 3 

gaattcaccc tcgccacgct tttcagccct ctttgcgccc caggcaaaga tggcggtgag 60 
gaatagaccc cacatgatga tgccgatgat ccaggcagca acccagaccc atgaccagaa 120 
gttacccatg gccactgctt caggggtaat gccatcaggc caacccatac gtaggaaatc 180 
tccaagcaca ccgccagagg ggcgacttca cagcctgcga tggcgaggcc acctaagctc 240 
aagacaccgc caagcagggc cttgcgcttt aaaccacgct tattttgctg ttctacgtgt 300 
gttctgcctt cctgtccaca caaaaaccag agaccttacg gtcatttcta tcttcgcaga 360 
atagcctatt tgccagccga ttccatatct tgtgtttggt ggaaatatct tcgtgggttt 420 
cgtttttagg ggcgtcaaat gtctttcaac tgcaacgata tgcccgaatc ctcaggtgga 480 
atacctaaag tctaggcaat tggtgtatgc cacgtcacag accatcaacc ttttgattgc 540 
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ccttgaaatt cccccaccct taccccctac 
aatctggttt tcaggaacct ttgaggatgc 
gggagctttc gtcaattttg gcgtgccctt 
tgacacgaga tttaacaaat gcagcgtctt 
aaggcgcctt ttatttcagg aggatttttc 
tgcaaatggg aacgctgaag cattcgttcc 
ccaccgtggt cctgacgatg ccggcacttg 
ccgcctctcc atcattgata ttgcacactc 
tgaacccgac cgctacgcaa tgactttcaa 
taaagagctc tcggatttgg gatatacctt 
tgtcggtttc caccactggg gcgagtccgt 
tgccatttgg gatacaaagg aaaagtcgct 
gccactgttc tacgcaacca ccgagcatgg 
cttggagatg gccgaggaga tgaatctaga 
ctacgtggac ctgcagtacg tgcccgagcc 
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gttcctacaa ggtgcatgta ttaggaaatc 600 

tgcaatagtc agctgatgca cgttgtttga 660 

ttcacctcag atgtaacttc gccgtatcgt 720 

atttcttcca acaaaatttc tttgcgattt 780 

attcatgtgc ggccttcttg gcatattgac 840 

tgcactcgag cgggccttgc catgcatgcg 900 

gcatgacgcc gatgcagcgt ttggattcaa 960 

ccaccaacca ctgcgttggg gacctgcgga 1020 

cggtgagatc tacaactacg ttgagctgcg 1080 

taatacttct ggcgatggcg agccaattgt 1140 

ggtcgagcat ctccgcggaa tgttcggcat 1200 

tttccttgcg cgtgatcagt tcggcatcaa 1260 

caccgtgttc tcctcagaga agaagaccat 1320 

tctgggcctt gataagcgca ccattgagca 1380 

agataccctt cacgcgcaga tttcccgctt 1440 
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ggagtcaggc tgcaccgcaa cagttcgtcc 
caagcctcag ttcccagtac agaaggtcgt 
cattgcccag gtgttggagg atagcgtcga 
ctcgttcctt tccggcggca ttgactcaac 
ccctgacctg ctcaccttca ccaccggttt 
ggctgcggag tccgccgctg cgattggcgc 
ggaatacgcc aacgcgattc ctaagatcat 
atcattggtc ccgctgtact tcgtggcagc 
gtctggcgag ggcgcagatg agctgttcgg 
gcttgctcca tttgagaaga tcccttcccc 
ggttctgcca gacggcatga agggcaagtc 
agagcgctac tacggcaacg ctcgctcctt 
atgggcaaag cgcgaatggg accaccgcga 
caactttgat ccagtagccc gcatgcaaca 
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gggcggcaag ctggaacaga agcgttactt 1500 
aaagggtaag gagcaggacc tcttcgatcg 1560 
aaagcatatg cgtgccgacg tgaccgtagg 1620 
cgcaattgcg ccgcttgcaa agcgccacaa 1680 
cgagcgtgaa ggctactcgg aggtcgatgt 1740 
tgagcacatc gtgaagattg tctcgcctga 1800 
gtggtacttg gatgatcctg tagctgaccc 1860 
ggaagcacgt aagcacgtca aggttgtgct 1920 
tggatacacc atttacaaag agccgctatc 1980 
actacgtaaa ggcctgggaa agctcagcaa 2040 
ccttcttgag cgtggctcca tgaccatgga 2100 
caatttcgag cagatgcaac gcgttattcc 2160 
agtcactgca ccgatctacg cacaatcccg 2220 
cctggatctg ttcacctgga tgcgcggcga 2280 
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catcctggtc aaggctgaca agatcaacat ggcgaactcc cttgagctgc gagttccatt 2340 

cttggataag gaagttttca aggttgcaga gaccattcct tacgatctga agattgccaa 2400 

cggtaccacc aagtacgcgc tgcgcagggc actcgagcag attgttccgc ctcacgtttt 2460 

gcaccgcaag aagctgggct tccctgttcc catgcgccac tggcttgccg gcgatgagct 2520 

gttcggttgg gcgcaggaca ccattaagga atccggtact gaagatatct tcaacaagca 2580 

ggctgtgctg gatatgctga acgagcaccg cgatggcgtg tcagatcatt cccgtcgact 2640 

gtggactgtt ctgtcattta tggtgtggca cggcattttt gtggaaaacc gcattgatcc 2700 

acagattgag gaccgctcct acccggtcga gctttaagtc ttaaagccta aaccccctcc 2760 

ttctcaagga gggggtttca ctatttcctg aggacaaagc aattacgcca gcaaacacaa 2820 

aagctcggcc gtagacaatg cgtccagggc cgagccttta ttcctatata acggaatctc 2880 

tttagttgaa ggagtcacca caagcgcaag agctgcctgc gtttgggttg tcgatggtga 2940 

agccctgctg ctcgatggtg tcagcgaagt cgatctgagc gccgagcagg tatggggtgc 3000 

tcatcttgtc aacgacaagg cgaacgccac cgacgatgtc ttccttatcg ccatcaaggg 3060 

tgcggtcgtc gaagtaaagc tggtaacgaa ggccagagca gccgccaggc tgaacggcga 3120 

tacgcagaga gaggtcgtcg cggccttcct gatcgatgag tgccttagct ttggacgctg 3180 
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cggactcggt.caagataaca ccggtgttgg. ttgatggagc ggtcatcgct ttagtctcct 3240 
taactgttgg ccctttgaat tacttttagg ccgggacatc ataggcttgc agtgtactcc 3300 
cctttttacg gatctccggc gagcgatgct ggattacgtt catatgggaa gcggatggat 3360 
gttccccagc ctactcaccg tccacagatg agtaaacccg gaaaaacccg tatttagtta 3420 
ttggttttac ctgcgtgggc tgaaagtctt cacttttaat ccttacagat ggtcgttctg 3480 
attcctttca acgatgaagt gtgcacccct attcccgatt tgggaggttt tccttgtagc 3540 
ctattgagtg tgaaacttcc ttgggataaa aataagaaca acgaaggggc tgacgctgca 3600 
ggccaagacg ccagctccac ccctgagacc gctacgcctg acgctactga gcagaaattg 3660 
ccaaaggggc acacggcacc gaagggccgt cccactccga agcgtcgtga agttgagtta 3720 
gagcgaggtg tcgttggcgg ccagtctttg gcgcctactg atacttatgc gcagcagcgc 3780 
cagaagcgta aagaatttaa agcatctatg accaaggaag aattc 3825 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

12/13 



THIS PAGE BLANK (uspto) 



• 



wo 00/14241 



PCT/JP98/03981 



<223> Description of Artificial Sequence: Synthetic DNA 
<400> 4 

tgaacccgac cgcatgccaa tgact 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

tccaaggtcg acatgatctt aggaa 

<210> 6 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

caggaaacag ctatgac 
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